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-;a. secretory immunoglobulin A (IgA*), the principal class of antibody. In 
’“mucous membrane secretions, serves as a first-line defense system at the inter- 
face between the interior of the body and the outside world. The unique por- 
11 on of the secretory IgA molecule is the secretory component (SC) which, is not 
present in any other Immunogllobu 1 in, including serum-type IgA. We want to 
characterize further the SC portion of human exocrine IgA by doing amino acid! 
sequence determinations of selected regions, initially the N^terminus and the 
regions containing the cysteine residues which form the interchain disulfide 
bridges. We want to determine the number of disulfide bridges which join SC 
to the remainder of the molecule and where they are located. For example, is 
the SC joined to the alpha chain and, if so, what portion? 
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b. The reason that IgA is the most abundant class of antibody In mucous 
membrane secretions (whereas in serum it is only a minor component) is the 
* V?/. large number of IgA-type plasma cells in mucous membranes compared to cells 

synthesizing other classes of antibody. We want to gain insights into the , . 
. mechanisms responsible for the preponderance of IgA-producing immunocytes In 
mucous membranes. ’ ; ' 1 '** * ^ ; v '■ ’ , 
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8. Brief statement of working hypothesis; 

Secretory IgA plays a< key role in host defense,, but its chemical structure is 
muchi less well understood than that of IgG or IgM, the other principal! immunoglobu¬ 
lins. We want to focus ont its SC, the portion which renders secretory IgA unique 
compared to general immunoglobul!in structure, in terms of both structure and 
function.. We plan, to investigate the hypothesis that SC, which is elaborated by 
the epithelial liming cells of mucous membranes, serves as a local receptor to 
capture circuilatimg> bone marrow derived (B) lymphocytes that happen' to have IgA 
on their surface. By this means, the preponderance of IgA-type plasma cells in 
mucous membranes, which is the cellular basis of the secretory IgA system, could 
be explained. 
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9. Details of experimental design and procedures (append!extra pages as necessary) 

A great deal of evidence indicates that local immune mechanisms in mucous mem- 
- brane secretions are extremely important for defense against a variety of common 

infectious diseases and furthermore that the antibodies in mucous membrane secretions 
can be considered as a system'which is distinct from circulating, antibody (1,2). 

; Thus, intquantitative terms the main immunoglobulin class In secretions is IgA, which 
is but at minor component of the humoral immunoglobulins where IgG predominates, and 
In qualitative terms there are differences In the structure of secretory vs. serum 

( IgA. The former occurs as an 11$ protein containing 2 four-chain subun i ts (^2^2j 2) * f 

plus an SC chain and a J chain (3) whereas the latter occurs mostly as ai 7$ molecule 

We are interested in the SC portion of the secretory l!gA molecule because it Is : 
distinctive, occurring normally only in secretory IgA, or in a free form in secretions, "■ 
and being absent from serunu When mixed j_n vitro with, a mixture of immunoglobulins ^ 

of different classes, it associates preferentially with, dimeric ligA (4). (The J'chaln -V 
Is not unique to UgA since it occurs in all polymeric Immunoglobulins, e.g., polymeric 
serurv-type IgA and IgM), A number of functions have been suggested for the SC portion 
of secretory IgA such as a role in transporting secretory IgA across epithelial sur- v < 
faces and protectioni against proteolysis, but in fact there is presently no compelling 
evidence for any of the proposals, although there is support for the latter. 

Until recently information on the chemical structure of SC has lagged for lack 
of satisfactory isolation procedures. However, we (5) and! Kobayashi (6) have devised 
methods for purifying human BSC and FSC, and O'Daly and Cebra (7) have been 1 success¬ 
ful with the rabbit counterparts. Our method for isolating BSC is entirely biochemi¬ 
cal, the key step being a cyanogen bromide cleavage of the whole secretory IgA molecule, 
which does not affect the SC since it lacks methionine, whereas Kobayashi 1 s procedure 
employs an immunoadsorbent. The purification of rabbit BSC has different requirements 
since unlike the human protein it is non-covalently linked to the remainder of the 
molecule. Both we and Kobayashi have found human BSC and FSC to be similar In terms 
of molecular weight, antigenic determinants, and amino acid composition. I n. add it ion,' # *j\. 
we have shown (unpublished) that their tryptic peptide maps and N u terminal amino acid . ) 

* sequences are similar. Thus, it Is likely that BSC and FSC are two different forms of ^ 

^ the same protein. Whether the FSC has an independent function aside from Its role as' 

part of secretory IgA is unknown. ** / * . * 

.-•• •. . . 1003539644 < 
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*•!' ‘‘ In addltiom to the unique features of the secretory IgA molecule, the secre- ’ 
tory antibody system presents a number of interesting facets In 1 terms of cellular 
( ) '.immunology. For example, secretory IgA is to my knowledge a unique instance of a 
-Vj multi -cha i ned protein of which different portions are synthesized' in different cell 
types, the alpha, L and J chains being secreted 1 by the immunocytes in the mucous 
membranes whereas the SC is made in the overlying epithelial cells (1,8). The site ; 
where SC Is complexed to form the complete secretory IgA molecule is not known withi 
'certainty, whether between epithellal cells, within epithelial cells,, or on the sur- 
.ijS^Sf^face of the mucous membrane. Secondly, the reason for the large amount of secretory 
I'flA In mucous membrane secretions can be traced to the abundance of immunocytes in / 

.^, 5 ^mucous membranes which contain IgA (9-111). In the spleen and peripheral lymph nodes. 

In contrast, IgA-containing immunocytes are In the minority and most Inmunocytes 
^V^contain ligG, The mechanisms which account for this preferential location of IgA- ' 

-Jiij. producing Immunocytes In mucous membranes are not understood* Two general possibil- 
-^fe v^ltles come to mind: (1) IgA producers or cells destined to produce IgA preferen- 
ly home to mucous membranes or ( 2 ) a local inductive Influence in the mucous 
'■£.Membranes either causes immunocytes preferentially to differentiate into IgA-producers""^ 
}}ik-v f ~or causes IgA-immunocytes to proliferate more rapidly as compared to other anatomical 
‘ ’■ .locations. . 

. '■***% 


Ir r *“ v ? r ^'' r. >•- 


’There Is'good reason to believe that the secretory IgA system is of fundamental 
':$S: ,m Portance for protecting the body against the entry of potentially pathogenic micro- 
organ!sms. One of the requisites for understanding this system better is a more :; 
comp 1 ete knowledge of the chemical structure and function of the secretory IgA mole- ^‘^3* 
v 'y/y cule. To my mind the most interesting portion of this molecule Is the SO, which ~ 
renders It unique when compared with the structure of other Immunoglobul ins. We 
have published (5) the only satisfactory procedure for purifying human BSC on a " ' 


f preparative scale,, and to my knowledge no other laboratory Is actively engaged In 
the same kind of detailed studies of its chemical structure. (In contrast, the J 
v'f.V- chain, which we are not studying, is being investigated in a number of 1 aborator ies). 

' I think that isolation of BSC via immunoadsorbents, as used by Kobayashi ( 6 ) is not 
t/'so satisfactory for preparative work. This reasoning is consistent with the fact 
that most of the analytical studies in Kobayashi's paper were done on FSC, and not 
on BSC which was probably obtained in much more limited quantities. Now that we 
:v'; r ^5have developed procedures for isolating BSC, we would like to characterize it more 
fully. ' In addition,, we want to investigate the mechanisms responsible for the „ 
v "predominance of IgA-immunocytes in mucous membranes and to Inquire whether SC plays 

r ° u - .■ ■ ■ . ■..... -. • -. v.fti 
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Methods of Procedure 

1* Amino acid sequence studies 
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Knowledge of the amino acid sequence of SC is of current interest for two 
reasons. First, we woul'd like to know if BSC and FSC, which are similar in. terms 
of criteria! already studied in our laboratory (size, antigenic determinants, compo 
sition and peptide maps) are identical, and the ultimate criterion is, of course, 
the primary structure. Second, we want to know whether there is any homology to 
the sequence of immunoglobulin M and L chains. Presumably the evolutionary develop- 
ment of SC Is unrelated to that of H and L chains since the pertinent cell types ^ ‘ 

.(immunocytes vs. epithelial cells) are so different. However, again the ultimate 

C criterion fs the amino acid sequence. Comparison of the sequence of SC with the 
) sequences of other proteins may shed light on its evolutionary origin. ' v 

■ y:-’ .v 
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SC, as we (5) and Kobayashi ( 6 ) have shown, has a molecular weight of 71,000 
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f .^daltons. The largest proteins (immunoglobulin or otherwise) sequenced thus far 
are a Human gamma chaint, 53,000 dal toms (by Edelman's group) and a mu chain, 
;^^?Vh.. 70,000 dal tons (by Putnam's group). In both cases the proteins, being from 
1 patients with multiple myeloma, were available in unlimited amounts and were 
fly purified by standard techniques. Furthermore, the investigators could 
guided by homologies to previously sequenced L chains and portions of H: chains, 4 



3 ^2*5^ with cyanogen bromide fragments of the parent protein, a procedure which usually 
V**^t^slimpl If ies sequence studies. lin conclusion, because of Its large size and lack 
ready availability in- large quantities, I db not believe it wi HI* be feasible 
the near future to attempt a total sequence of SC. V. ' . ^ 

On the other hand I do believe that SC is a significant and interesting pro- vr^yv 
“/Lutein and that important information can still be obtained by amino acid sequence * 
studies of selected'portions, which we are doing. To my knowledge no other labor- 

studies on human SC. . /. L- , - = , • 4 _ v . . . . 

— .-r *, - * /- - * •* 

. - - ; : ■- ' •- ' : v. - • 

have found that both BSC and FSC are amenable to automated sequence analy- 
from the N-terminus., (In thiis regard human SC may be different from the rabbit 
^^..counterpart in which' an N-term?nal residue coulidi not be identified (7)). In■ col'- 

C .-laboratlon with Dr. E.C. Franklin's laboratory (where the automated sequencer is 
'^located) we have determined the first 21 residues of human BSC and FSC, which are 
Identical ; . , . ■. * > 







**' Lys-Ser-Pro- I lu-Phe-GJy-Pro-Glu-Glu-Val-Asp-Ser-Val-G1u-Gly~Gly-$er-Thr-( 

*Thr-$er- . 

*'■ > ^ ^•*/ r .. . “• - 

.-^’^;^Vr-***.Th | !s Is the only sequence informat ion* aval lable on human SC. There are no- 
obvious homologies to H and L chains, which is In keeping with the synthesis of 
«/ : i.SC by a different cell type, the epithelial cell. We are attempting to extend ^ 
Y^this N-terminal sequence further into the molecule. ; /• * 

. _ . b. Disulfide links to the remainder of secretory IgA molecule 
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We and others have shown that, unlike rabbit SC, human SC is covalently linked 
x to the remainder of the molecule and can be liberated only after partial or complete 
reduction. To which chain or chains the SC is joined (e.g., alpha,, J or L) and the _ 
number of such links are unknown*. We want to investigate these questions. 


1) Number of Interchain disulfide bridges 


1003539646 
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' T . SC Is isolated after partial reduction and alkylation with radioactive lodo- 
‘ *. acetic acidt l!f It is assumed that only interchain disulfide bridges are cleaved /.-irM 

’-'/..under mild conditions, the number of counts incorporated into SC and/or the number 


of S-carboxymethylcysteine residues per mole after amino acid analysis will reveal!. 
n .the number of interchain diisulfidte bonds between SC and the remainder of the mole-\l^^^^ 
;."cule. It is, of course, possible for labile intrachain bridges to be reduced underji 
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f : in.lc“c.hnin cysteines. !n ord.*: to c’on^ *.u c 
tlc^, .InLrreh^in bribes are broken by 
and the i*iulCli*ydry 1 grt r> of tlus ?. -cysteines an: Lio-J: 

ocolc:r»idc. “iho ccv;;>U-L..*!y reduced ;.r r a\ kylated SC is then di 
• to produce short polypr*; tides. Initially wc shn) 1 bo studying peptic- tryptic 
digests (n combination thet h:*s proved sultcble In. the post)* The radioactive 
peptides containing the Intcrchoin cysteine residues are isolated'by appropriate 
methods (gel filtration, ion exchan go or paper chromatography t or high volcage 
clccLrophorcsis on paper). The Inst method works well for small charged peptides, 
and the extra negative charge conferred on the imtcrch*?In cysteines by the aikyjia- v 
tlon with iodoacetic acid proves advantageous. The various steps during the isola¬ 
tion of the radioactive peptides are followed by scintillation counting, and in the 
case of high-vo1togc electrophoresis om paper by autoradiography on x-ray film, 
purified peptides are sequenced Ly the clausyl-Cdmcm and/or subtractive Edman tech¬ 
niques. 

i 

. • 3) Pairing of the interchain disulfide bridges 

• - 

The approach discussed above in part 2) is the inos.t sensitive and efficient 
way to isolate those cysteine peptides of SG which partake in interchain bridges. _y 
However, it gives no information on the pairing of these peptides (i.e., to which V 
particular cysteine in the remainder of the secretory IgA molecule is each Inter¬ 
chain. cysteine of SC joined) because the interchain disulfide bridges are cleaved • 
in the initial mild reduction required to introduce the rsdiolnbel. One approach 
to this question is to do a cyanogen bromide digestion of the whole secretory IgA 
molecule (which-will not affect SC since it lacks, methionine) without prior reduc¬ 
tion, and then isolate SC-conta in \ ng fractions using our specific antisera as guides.. 
The object then is to determine which other portion of the parent molecule Is still 
attached to SC by disulfide bridges. This approach will be simple or complex 
depending on the location of methionine residues (e.g., in alpha chain) v/ithi respect 
to the disulfide bridge forming the 1 fink (e.g., from alpha chain) to SC. Prel imi- 
nary work indicates that the first methionine from the N-terminus of the alpha chain 
occurs C-terminal to where SG and L chains join so that SC is part of a large frag¬ 
ment containing much of the alpha* chains and L chains. 

Two additional approaches can be used to determine the arrangement of the 
bridges. One is diagonal electrophoresis (12) in which a proteolytic digest of a 
protein Is elcGtrophorcsed on paper, after which the disulfide bridges are cleaved 
directly on the paper by perform*:c acid vapor (oxidation of cystine* to cysteic 
acid). Then a second electrophoresis, under identical conditions to the first, Is 
done in a direction perpendicular to the first dimension. Cysteic acid peptides 
'appear off the "diagonal 11 , their mobility, unlike the other peptides, having 1 been 
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altered by the oxidation, and can be isolated. The two halves of the same d<isulfide 
bridge wi.l 1 be located in the same band, and thus the nature of the cysteine pairings 
can be determined. In this method all the cysteine pep tides In the secretory IgA 
molecule will be affected, and we are mainly concerned with those joining SC to the 
remainder of the molecule. It should be possible, however, to focus on the appro¬ 
priate peptides in the diagonal meps because from the studies described in pert 2) 
wo would know the elccLrcphorctic mobilities and* sequences of the interchain cys- ^ 
telne peptides of SC, Mi these lost con be identified ip the diagonal maps, their 
partners would contain the cysteines to which they had b^en joined in the native 
^Secretory IgA molecule. These latter cysteic acid peptides would then be purified 
and sequenced, * ■ / - ' ' \V'-. “*L 
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chain (?alpha or J) It originated. These questions could he moored by i 
radioactive cysteine peptides from the other component chains of secretory »l»A af 
partial reduction and radioactive alkylation. However, we are not primarily inter-^ 
csted in the alpha and J chains, and other investigators, including Frangio.se. and 
Franklin at this institution, are actively studying these portions of the IgA niOle- rJ ^ 
ctile. Hopefully our data could be meshed v/ithi data on cysteine peptides from alpha*^ 
and J chains obtained by others to answer questions of mulua.l interest. 


2. Histological studies 
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As mentToned earliicr, there is general agreement (e.g., 11,13) mostly from work 
with' fluorescent antisera, that alpha and L chains (i.e., serumrtype IgA) are secrc-p 
ted'by plasmai cel ls in the lamina propria of mucous membranes and that SC Is made 
by the overlying epithelial cells. However, different workers disagree on the 
extent of alpha chain staining withim epithelial cells. Thus, the actual route of 
transport to the lumen is still not understood'( 1 .e., between 1 ep 1 the 1 i a 1 cells or.";', 
through epithelial cells) nor is the locus of coupling of SC to the serum-typo IgA 
to yield secretory IgA knov/n (i.e., between or within epithelial' cells, or in the 
lurr.en). ' . -VX":- 

Poger and 1 are studying this question in a novel way. In Ouchterlony plates.,£C 
with! antisera, made against secretory IgA and FSC, we observed reactions of partial 
identity which showed that SC in secretory IgA and FSC have distinct as wel lLas 
shared antigens, presumably conforrnationally dependent. With appropriate insoluble’"; 
immunoadsorbents we have been able to render anti-FSC entirely specific for FSC 
(i.e., no reaction w i th> secretory IgA) and anti-BSC entirely specific for the bound **• 
conformation (no reaction with FSC). In the former instance anti-FSC is .absorbed /*'* 
v/i th. secretory IgA, and In the latter instance anti,-secretory IgA is absorbedWith ' 
serum-type IgA, normal serum, and! FSC. These absorbed antisera have beam fluoresce- 
’Inalcd so that we possess reagents specific for SC in its bound vs. free state, and 
we have been examining human- tissue obtained from surgical specimens. We find th 3 t 
FSC occurs in epithelial cells from the Golgi zone (where the most brilliant fluor¬ 
escence occurs) to the apex, but not at the base. BSC appears to be present only 
.in the apical cytoplasm (Fig. 1). However, with’ the resolution available in the 
fluorescent microscope wc cannot rule out that BSC merely overlays the apical 
surface (microvilli) and: is not actually intracellular. This distinction will 
probably require electron microscopic studies, which are planned. (Goblet cells, ’ 
whichi others have reported to contain SC, are negative, which we consider to be ^jf' r 
indicative of the hiigh quality of our reagents.) Alpha chains are distributed A,V'j*;;, 
exactly the same as BSC (and also, of course, In plasma cells). Our Interpretation.*/** 
is that IgA secreted by lamina propriat plasma cells passes into the cytoplasm of the 
overlying epithelial cells where it complexes with FSC, /Fully assembled secretory 
IgA is then elaborated by the epithelial cells. . * * r\ 
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In "terms of "its cellular components, the secretory* fiwnune systemi has several 
distinctive characteristics which differentiate It from the more classical humoral -f 
antibody system* Consequently, the data now available on the surfaces, Intracellu-^J 
lar contents, and migratory patterns of B lymphocytes, which have been obtained . ,i?5Fj 
mostly from’spleen, pooled lymph node cells, bone marrow, blood, and thoracic duct , 
lymph, may not hold for the secretory Immune system* -We therefore want to focus on 
certain aspects of> B lymphocytes as they specifically relate to mucous membranes 
and for which there are no data in the literature, 

-• 

It 1s well known that IgA-contaSnlng Immunocytes ^are preponderant In rrucous 
membranes as compared wdth' Immunocytes containing other Irrmunogtobul in classes (II, 
Studies designed to explbre possible mechanisms responsible for thils pbe- 
__ ^nomenontwlll be carried'out In coi I aborat ion with Dr. Julia Phi 11 Ips-Q.uagllata of 
•^^our department, -<f ******* - vv.' 

- %*&?**•+ - V * - ' ... > *?» j" 

• Classes of Immunoglobulins are distfngulshedi by differences In their regions, 

• . v ' the portions of Immunoglobulins which are responsible for their so-called biological^,' 
^“properties or effector functions such as complement fixation, sensitization for lT ? 
'^anaphylaxis, cytophilla, etc. The hypothesis that we want to test Is that the C^ f '' 
^>V^r re 9f° ns immunoglobulins on B lymphocytes Influence their migration and homing ^ 
^^fP atterns ‘ -Specifically we want to know whether UgA on the surface of certain 

■A.y*lh<v^ rf/' s > 1 v/mn krtrw far Ic r»c.nnn f I h I a fAP f" Kp nrurlnmininr. In nnrmir m.p /N f I nf f mm I inn 
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. ^^factlon with a'Jbcal receptor such as SC? IVejshaM 1 use mice beckie*^thefivaMa 
'^»3fc^!bll I ty of Jnbred'strains for cell transfers. Well, characterIzed dll f fcre nt1 a t Ion J 
* tent l gens, and^th e^ay aiMabIII ty ofljnu 11Ip 1 e 'myeloma proteI«* 
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• a. Nature of surface immunoglobulins on lymphocytes from mesenteric node's^ 

and Peyer's patches ' • .■ 

• ' • '• -v 

«- The first question we would like to explore is the nature of the immunoglobu- 
Uns on the surfaces of lymphocytes In mesenteric nodes and Peyer's patches. We ^ 
.have choseni these sites for our stud'ies of mucous membranes for convenience sine 
l.Sv:l>;>r°^chial lympl 
In pulmonary t 


i ‘ ** 


i nee 

bronchial lymph nodes in mice are much smaller and an analogue for Peyer's patches 
issue fs not well established* There is gpod evidence that the pre-^ 




'ivJsS^- •* surf ace Immunoglobulin viable cells shouldi be used (18), and' to my knowledge viable 
.lymphocytes from mesenteric nodes and Peyer's patches have not been criticality 
examined for surface Immunoglobulins* We would like to see If perhaps IgA Is better]^^ 
represented on such cells. We shall use cytotoxic tests and Immunofluorescence and/^,". 


/:Vr 


or autoradiography after incubating cell suspensions with specific radioiodlnated 
(* 25 l) antisera (19). These studies are underway. 


:-a?4S 


S U- ~ / 



b,. Homing experiments 

T'r'Usr+iZ: rr /, -v - - ‘ 

- j* x'Si - ' % - * v/ff 

-ill,W° r k * n 9 with, rats, Gowans and 1 Knight (20) showed that large dividing thoracic ) 
v;. duct lymphocytes injected intravenously home to Intestinal lymphoid tissue. Gris-' 
cel 11 et ajL (21), also with rats, observed a difference in the homing behavior of 
the large dividing lymphocytes obtained from mesenteric vs. peripheral nodes, the ^ 

■ former tended to go to intestinal and the latter to peripheral lymphoid tissues. ^? r;i 

j" : In studies with rabbits Craig and; Cebrat (22) demonstrated that lymphoid cells from 

^ , Peyer's patches can seed the Intestinal lymphoid tissue more effectively than cells * r ., ix 

from peripheral! nodes and in addition can proliferate and differentjate into IgA- 
' Immunocytes. In the experiments with rats cited above the cells which home to the 
. gut were not studied for their potential to form different classes of immunoglobulin,' 

andi In neither species was the nature of the immunoglobulin on the surfaces of the 
. cells which homed to the gut examined. ^ 

,-Vj W i * V 





. tf'y ^ 

nodes preferentially home to mesenteric nodes and small intestine. This homing 
pattern Is not so distinct with the 51'Cr label. We now want to use combined auto- 
radiography and Immunofluorescence (119) to examine whether cells which home to 
mucous membrane-associated lymphoid tissue are mairnly IgA-type lymphocytes In terms 
of both their cell surface fmmunoglobulin at the time of transfer and their cell v 

surface and intracellular immunoglobulin after tissue localization. Cell surface /V* 

Immunoglobulin will be studied on live cells in suspension and intracellular immuno¬ 
globulin after fixation (18). The population which homes to mucous membrane- 
associated! lymphoid tissue will also be characterized' by other means. Thus, before 
Intravenous injection radiolabeled cells will be treated with class specific, anti-“ \ 

kappa, or anti-theta antisera plus complement, or FCab 1 )^ fragments of the above 
without complement, or will be depleted, of complement receptor lymphocytes (24). 
Experiments will also be done with lymphocytes from neonatally thymectomized animalsl^^f 
In addition to ,25 IUDR and thymjd ine, which label only dividing cells, we shall 
also use ^H-uriidine and 51 Cr which will label most of the cells to be injected. 
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■’oris to inlcrlcra wi Lh selecied populations oil 1 ynyhoc yT.es 
i rv ipicnl*'., atumpls to interfere ? Lh Iwirng. by 
: \s.; \ f Iil also bo mj.de. .Thus, if homing, to mucosal 


> tz 


ffi 

,*vV 


: *• ^ 

•r< 


It: %Ui. 

»u vJ/ i *> jjr ; 

.reo.ti »,;.\hn 

lyit-pho I J vk |- on -be iiUcioction between expose.cl Fc regions of cell surface'"/^ 

l->. *. rcey'.cr, !i I*:* possible to interfere wi th homing either by pc.sr.Ivc1y/’^\ 

flood I: *; * he r,-c :p;.with IgA (Vo Cf ■vpete v:i tlr cell! surface IgA for the: putative 
receptor), or Cy i;»j .Ling pep.; in-treated enti-SC onl i serum Into the recipient in c:> 
effort tn prevent me;.Lrane SC, postulated! to be the receptor, from interact?no 


with cell surface IgA. I cn: not aware of mouse SC having been: purified, anidi at the 
iiiome 
puri-fy 

antigen if it ctoss reacts strongly. As a short-cut we have prepared chicken anti¬ 
serum against cur pur id ice hui»am SC and shown that among mouse proteins ini serum 
and colbstrum it is also specific for SC. 




ment W 2 lv:n*e no i,o 4 '*o SC ullii which to prepare antiserum. It might be easier to ' 
-rlfy a small amount* cf SC from rat, rather than mouse, colostrum amd use this as ' 


Some of tire experiments described above ore already in progress. Since the 
Homing phenomenon* is more apparent among those lymphocytes which ore synthesizing 
DHA (^ 2 -MUDR label) as compared to the general population (~^Cr label), we also want 
to do experiments on cells which have been exposed to T cell and/or B cel] mitogens 
(25)', which will increase the dividing population. 


VK 


> -,. 
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1 “'‘'^’-'significance 


I *•*£;&*—• 

5 ' 


A large body of evidence indicates that secretory immunoglobulins are of par¬ 
ticular significance for defense against exogenous infectious agents. Furthermore, 
"\^^^|-/the secretory immune system, has certain features which set it apart from the humoral 
*^£^Vlmmune system and suggest that it be considered separately. Among these novel 

features Is the occurrence of IgA in a special form, secretory IgA, the cellular 
bas i s of which. is local synthesis within the mucous, membrane by two different cel 
.types, Immunocytes which make alpha, L and J chains, and epithelial cells which 
make the SC. The research proposed in this application seeks to enhance ouirr under- 
standingi of some of the key features of this secretory immune system. The chemical 
studies are designed to explore the structure and mode of attachment of the SC *« 
.component of secretory IgA, the portion of the molecule which Is unique ln> terms ' 

°f general immunoglobulin structure because it Is normally absent from other Immune- l-yfft 



uif-;’..IgA-type immunocytes, which are responsible for the local synthesis of IgA. We 
y,- . hope to gain insights into the mechanisms underlying, this phenomenon and will test 
'“the hypothesis that SC serves as a local receptor which causes lymphocytes with 






m 


-<‘rvr> 1 -* • IgA on their surface to localize in mucous membranes. 

. : 

r'- A number of different chronic respiratory diseases such as bronchitis, asthma,*^ 
0>?/and emphysema are either infectious In origin or are rendered more serious by secon-;J2p’ 
'V?> x.>) dary Infection, in these diseases damage to tissues can be brought about through 

C ,the direct action of mlcroorgamisms or their products or as a result of the reactive 

‘-V Inflammatory process on the part of the host, e.g. release of lysosomal enzymes from [M 
leukocytes. Autoimmune mechanisms may also play a role. Hopefully, a better under- 
'* / ' standing of the special features of the secretory Immune system, will enhance the 7ZSPE* 

possibilities for manipulating it so as to Improve the treatment and prevention VlPwt 
*r : -(e.g. by local immunization) of many infectious and perhaps also atopic diseases. V v5r ,#j " fi 
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ID. Space and facilities available (when elsewhere than item.2 indicates, stole location). 

The general facilities of Ntew York University Medical Center are available. 
Including adequate animal quarters. My ovm laboratory includes 700' square feet 
of space and the following major equipment: Spinco Model 120C amino acid analyzer, 
Zeiss PMQ, U spectrophotometer, fraction collectors* chromatography cabinet, ovens, 
high voltage electrophoresis tanks and power supply, Spinco L-2 65 ultracentrifuge* 
*. Sorval) RG2B refrigerated centrifuge. Radiometer pH-stat and. recorder, and two 
balances. Additional equipment and facilities are available im> other laboratorties 
of the Department of Patholbgy as may be needed* e.g,, electron microscopes, scin¬ 
tillation counters, and a small animal Irradiator. Also, 1 am a joint owner of a 
Spinco amino acid sequencer and a Hewlett-Packard gas chromatograph which are 
located In the laboratories of Dr. E.C. Franklin In the Department of Medicine at 
’* N.Y.U. 
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11. Addttionolfacilhies required 
None 
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12. Biographical sketches af inveshgatar(s) and other professional personnel (append): 

Attached 

13. Publications, (five most, recent and pertinent af investigafor(s), append fist, and provide reprints if available). 

Attached 
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14. First yeor budget. 

A. Salaries {give names or stole "to be recruited") 
Professional'{give % time oMnveshgator(s) 
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Michael E. Lamm, M.0. 

Charlotte Cunninghanr-Rundles, M.D. 
Michael McWilliams, Ph.D. 

Marshall Roger, M.D. 
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Stephanie Rais (researchi technician) 
Alexandria Warner (Laboratory assistant— 
glassware washing) 

New York Univ. Med, Ctr. fringe benefits 


. Sub-TotaMor A _ 

B. Consumable supplies (by majpr categories) 

colostrum at $1 per 02 . ' 1,000 

mice: 2,000 at $.80 -h 2.5c per day maintenance for I mo, 3,100 

rabbits: 40 each at $7 + 34c/day maintenance for 2 mo. It,096 

glass and plasticware 2,000* 

chemicals. Including radiochemicals 3,500 

miscellaneous supplies 500 

Sub-Total for 8 _ 11, 136 

C. Other expenses (itemize) 

travel (to attend scientific meetings) 300 

service contracts for Spinco ultracentrIfuge (L265) and 
amino acid analyzer (120c) 1,030 

miscellaneous repairs and maintenance 300 

scientific books and journals related to project 200 

duplicating and laundry charges w,.T«*ni f«r r 300 

27730“ 

Running Tolol of A + B + C - Z3. k597 

D. Permanent equipment (itemize) 

Shandon Cyto-Centrifuge (to prepare from smalII amounts of sample 
suspensions cell monolayers for microscopic study) 890 

Spimco £30 ultracentrifuge rotor (to work up large batches of 
colostrum) 895 


Sub -Total for D 


E. indirect costs (15% of A+5+C) 
15. Estimated future requirements. 


Total request. 


_ Solones Consumable Supply Other Expenses Permonenf Equip, 

2 PA^-TED "■ 50 ° 2.^30 

3 '_n,800_2,330_-_ 


Indirect Costs 


34,752 

36,723 
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ond Terms Under Which Project Grants Are Made." 


Principal investigator 

Typed Nome Michael_L*_La 


Signature 

Telephone 


. Date 5/1.5/73. 


679-3200 

Nvmb*r 


I - ’'-vv 


*' V.,,* . 

’ T-x Aw 


Checks poyable to 

York Univer sit y Medi c al Cente r 
Attention: Mr* John Bailow 
Moiling address for checks 

550 First Avenue ___ _ 

Hew York. New York 10 016_ _ 
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Responsible officer of institution 
Typed Name Ivan. L . Be 
Title_Director_> 

Telephone__ ^_ 

Art* Ccd* 


. Dole 5/15/71, 


679-3200 

Numb<» 


I ** 

1 o 
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l a * 

:^g ~ 
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Source: https://www.industrydocuments.ucsf.edu/docs/rxplOOOO 





